Some of the complex antigenic relationships of type I group B streptococci from various clinical sources were defined by means of immunodiffusion, absorption, and precipitin tests. Three predominant types are described: Ia, Ib, and Ii. Methods for preparing antisera for differentiating type I strains are presented.
Three polysaccharide group B-type antigens were described by Lancefield in 1934 (2) and were designated type I, type II, and type III. Later, she showed that there were actually two serologically distinct, but closely related antigens within type I and, therefore, extended the number of type antigens to four: type Ia, type Ib, type II, and type III (3) . By the use of precipitin tests, mouse protection tests, and cross-absorptions, she showed that, within type I, homologous organisms absorbed all antibody from their respective sera but the heterologous types absorbed only the cross-reactive antibody.
In addition to the polysaccharide antigens described by Lancefield, group B strains have been found which contain an R and X protein antigen (1, 4) . Various serological cross-reactions were observed: R with X, polysaccharide with either R or X, and polysaccharide with polysaccharide.
Antisera produced in our laboratory are specific for types Ib, II, and III, but we have been unable to remove lb cross-reaction in type Ia antisera. This was not considered a problem, however, until a significant number of diagnostic strains gave strong precipitin reactions with type Ia antiserum and at the same time weak reactions with type Ib antiserum. Subsequently, the use of monospecific Ia and Ib typing antisera showed that some group B strains give precipitin reactions with both antisera and that these strains occur in significant numbers. We have referred to them as intermediate type I (Ii). These observations provided the basis for the present study in which the antigenic relationships of the various strains reacting with sera containing type I antibodies were investigated.
MATERIALS AND METHODS Preparation of antisera. Immunizing strains, supplied by R. C. Lancefield, were: 090 and 090S for type Ia, H36B for type Ib, 18RS21 for type II, D136C for type III, and A909 for type Ii. Rabbits were immunized with formalinized antigens (2) , and, as soon as strong homologous responses were obtained, 50 ml of blood was collected every 3rd day. The rabbits were exsanguinated on the third bleeding. Rabbits immunized with A909 required several series of injections after type Ib titers were obtained in order to obtain maximal type Ia titers.
Precipitin tests. Capillary precipitin tests were set up with acid-heat extracts and read after overnight refrigeration (2, 6) . Twenty-six strains of group B type I, isolated from human throats, blood, spinal fluid, and the genito-urinary tract, were extracted and typed with antisera provided by Lancefield for comparison.
Immunodiffusion. Agar-gel diffusion slides were prepared by the method of Schubert et al. (5) Table 2 . It was possible to remove the lb cross-reaction by using (Fig. 1) . Unlike the capillary precipitin tests ( band merged with the lb band. A spur appeared on the Ia side after additional incubation, however, and it seems likely that relative proportions of the two antigens prevented the appearance of a separate band. Proportions of the two antigens varied from strain to strain. Figure 7 shows how variations in antigen proportions affected the immunograms. In one case (top), the Ta band was closer to the antigen well than the Ib band. This situation occurred with A909. On all other immunograms, the Ib band was closer to the antigen well (bottom).
The next experiments were done to show how the Ia and Ib bands of each type are interrelated and whether they are partial or complete bands with respect to the homologous antigen-antibody reactions. Unabsorbed antisera were used for types Ta, Ib, and Ii. Acid-heat extracts were used for types Ta (090), Ib (H36B), Ii (A909), and a monospecific type Tb (B84). In Fig. 8 (Fig. 9) 
DISCUSSION
Group B streptococci from a variety of clinical sources have been typed routinely with antisera produced in this laboratory for over a year. Specific antisera were produced for types Ib, II, and III. Type Ia antisera, however, cross-reacted with type Ib strains but could not be absorbed for monospecificity. Therefore, strains reacting with Ia antiserum alone could be classified as type Ia, and those reacting with both lb and Ia antisera were assumed to be type Ib. This scheme was discarded, however, when it became apparent that a significant number of strains gave a strong precipitin reaction with Ia antiserum but only a weak reaction with lb antiserum. This indicated a stronger cross-reaction than homologous reaction. Typing reactions of a variety of group B type I strains with monospecific Ia and Ib antisera indicated that more than cross-reactive antiserum was involved. Nearly one-half (46%) of the strains tested gave strong reactions with both antisera.
The 
